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c. A quantity of powder (6) is introduced over the 
pocket of film and upper piston (9) moves downward 
towards the lower piston (3) compressing a quantity 
of powder (6) . 

d. A compacted powder slug (7) resulting from the 
completion of step c. 

e. Cutting of film by the introduction of cutting tool 
(10) to form an isolated semi enrobed slug of 
compacted powder. 

f. Lower piston (3) begins to move upwards, thereby 
also uxging compacted powder slug (7) upwards. 

g. Lower piston (3) comes to rest, positioning 
compacted powder slug (7) proud of platen (2) . 

h. Introduction of a second film (8) over platen (2) 
and also loosely stretching over compacted powder 
slug (7) 

i. Second vacuum is applied drawing second film (8) 
around and closely in association with the upper 
portion of compacted powder slug (7) , second film 
(8) thereby wrapping itself around the upper part 
of the compacted powder slug (7) . 
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j . Cutting tool (12) descending and trimming off 

excess unwrapped film from powder slug (7) . 

k. Fully enrobed powder slug, has been ejected from 

cylinder (4) by the further upward movement of 
lower piston (3) and has the loose ends of the 
films ironed and sealed by irons (13) . 

1. Shows a fully enrobed tablet with ironed seams. 

FIG. 2 depicts a variation of the basic process described by 
FIG. 1. 

Steps al and bl show a second pre-formed film pocket, 
formed by a second vacuum forming pocket (14) being 
lowered onto the platen immediately above a partially 
enrobed powder slug as shown in step f of FIG.l. Once 
the opposing film pocket is in position, lower piston 
(3) moves upwards thus pushing compacted partially 
enrobed powder slug also upwards and into the cavity of 
the second pre-formed film pocket, thus capping the 
partially enrobed powder slug to form a fully enrobed 
capsule, enrobed by two pockets of film. The capsule is 
then released, trimmed and ironed as mentioned 
previously. 
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FIG.3 depicts a further variation of the basic process 
described by FIG.l. 

Step a2 shows a powder slug as in step f of FIG.l, and 
like FIG. 2 a second pre-formed film pocket is 
introduced, but this time it is a shallow pocket, formed 
by a second shallow vacuum forming pocket (15) , such to 
only coat the top of the powder slug and to form a seal 
at the circumference of the very edge of the cylindrical 
portion of the powder' slug. Steps a2-d2 show this 
revised process, this process gives rise to a capsule 
with a different type of seal which gives rise to 
different properties in the. capsule. 

FIG. 4 depicts another variation of the process described by 
FIG.l. 

However the basic process is essentially duplicated to 
form a capsule which contains two distinct half doses of 
powder. The basic process as described in FIG.l is 
carried out up to step f, in duplicate, which is 
basically steps a3-c3 in FIG. 4, The main differences at 
this point in FIG. 4, are that the two opposing pockets 
filled with compacted powder (16,17) are half size in 
depth, and the top of the powder slugs are essentially 
flat, rather than rounded. Step c3 may include the 
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laying down of an intermediate film on the surface of 
Che half slug. Steps d3-f3 show the bringing together of 
2 half slugs to form a single capsule, comprised of 2 
parts. Step g3 shows a compartmentalized capsule. The 
advantages are at least 2 separate doses of active 
ingredients can be incorporated into 1 capsule, under 
perhaps different compaction pressures etc. This gives 
rise to further flexibility and options as to the 
performance of the new dosage forms . 

The process described, and in conjunction with the 
quantity of powder used, with the careful positioning of 
the co-acting pistons during the compaction process, can 
facilitate the formation of powder slugs having various 
levels of compaction. As previously described, these 
varying levels of compaction are allowed in the powder 
slugs because the slugs are enrobed within a film, and- 
it is this film enrobement which provides the slug with 
the necessary integrity it needs so that it can function 
as a convenient and stable dosage form. The process and 
apparatus can be modified such to produce capsules with 
varying properties, which have advantages over tablets 
and conventional capsules already known in the art. For 
example, a capsule according to an embodiment of the 
present invention containing a powder with a low 
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compaction, could produce extremely favoura±5le quick 
release characteristics, suitable, e.g. for a fast 
acting analgesic; the film can be both designed to be 
smooth/flexible, to allow the capsule to quickly and 
relatively painlessly travel to the intended site of 
drug delivery through the digestive tract, and also be 
designed to dissolve at or near the intended site of 
drug delivery. The lower compaction of the powder in the 
capsule can also aid smooth travel of the capsule in the 
digestive tract, as the contents of the capsule can be 
designed to be compressible and mobile, thus allowing 
the capsule to be bent and/or compressed as it travels 
through the body so that it can conform to the shape of 
a more restricted part of a passage, squeeze through it 
and so continue its journey through the digestive tract 
with less hindrance. Such dosage forms .may find 
themselves especially useful where a patient finds 
difficulty in swallowing, has a painful or restricted 
digestive tract, or there is some other reason why a 
dosage form is required to be more mobile and less 
aggressive to the internals of the body. 

The following methods are given by way of example and it 
is not intended to limit the invention in any way: 

Example 1 
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Consumable items: 

Film 1 - 125 micron thickness, HPMC plasticised with 
lactic acid 15%, and triacetin 5%, processing aids 
starch 1% and sorbitol monostearate 0.25%. 

Film 2 as film 1 but 80 micron thic3cness . 

Glue applied to overlap area of first film - benzyl 
alcohol 45%, triacetin 50%, HPMC E15 Premium (Dow 
Chemical Corp.) 5%. 

Process description 

Film 1 --is thermoformed into single or multiple 
tablet/caplet shaped pockets in a platen, each pocket 
containing a lower piston that can be raised or lowered 
as necessary to suit standard sized tablets and caplets . 
The tablet shaped pocket also has a raised edge profile 
around the top perimeter of the pocket. This edge 
profile is raised 1mm above the platen surface and has a 
land width of 0,35mm. The vertical sidewall of these 
pockets is typically 3mm deep. 

The thermof orming operation involves the film acting as 
a membrane dividing the two halves of a vacuum chamber, 
which are separately controlled. The chamber above the 
film contains a flat heated platen at a temperature of 
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approximately 15q°C. Vacuum is drawn above the film 
causing it to ' be held against the heated plate far a 
period of 1 to 5 seconds preferably 3 seconds. The 
vacuum in the upper chamber is maintained whilst vacuum 
is also applied to the lower chamber. At this stage the 
film remains against the heated platen. Once the vacuum 
level in the lower chamber reaches at least -0.65 bar {- 
65kPa) the vacuum in the upper chamber is released to 
atmosphere or replaced by positive pressures, this 
forces the film downwards away from the heated platen 
and onto the tablet pocket shaped tooling below. In this 
way the film adepts the shape of the tablet pockets in 
the lower tooling. 
Powder dosing and film 1 cutting 

A dosing assembly is then placed over the film formed 
pocket. This consists of a location mask which sits on 
location dowels in the platen, and a dosing sleeve that 
rests directly above the film formed pocket, and sits on 
the raised edge profile. The dosing sleeve exactly 
matches the dimensions of the film formed pocket. A dose 
of powder is deposited into the dosing sleeve and falls 
into the film pocket. Compaction is achieved via a 
compaction piston that advances through the dosing 
sleeve and sweeps any residual powder down into the film 
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pocket below and compacts it to a fixed stop, such that 
it does not cut the film, but instead comes to rest 
directly adjacent to the film. The level of compaction 
is controlled by the mass of powder being deposited into 
the dosing sleeve. The piston below the compacted powder 
tablet is then lowered and either the compaction piston 
is advanced by a similar amount causing a punch cut 
through the film as it interferes with the inside of the* 
raised edge profile. Alternatively the compaction 
piston is replaced by a cut piston which similarly 
advances and causes a punch cut with the raised edge 
profile. The fit tolerance between the cut piston and 
the internal dimensions of the raised edge pro profile 
are such that the diametric clearance no more than 35 
microns . 

The apparatus is generally of stainless steel , with the- 
piston crowns made of hardened steel. The equipment was 
machined and supplied by Midland " Tool and Design, 
Birmingham, UK. 

The tablet is thus pushed down by the cut piston into 
the confines of. the pocket, and comes to rest on the 
lower piston. The location mask and dosing sleeve and 
the waste film web are then removed. 
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Second film application, cut and iron 

The partly enrobed core is then raised upwa'rds within 
the tooling, such that half of the formed tablet 
sidewall is above the raised edge profile. The second 
film has ISgsm of glue applied to its surface via 
gravure roller and this is advanced over the tablets. 
The film is then thermoformed in the same manner 
described for the first film, except that the film is 
held above the tablets by a spacer plate, such that the 
positioning of the film does not damage the top surface 
of the tablet. It is possible to use a lower heated 
temperature (50 - 150°C) for the second thermoform, as 
the film is thinner and softened by the application of 
the glue. This helps to limit the heat exposure of the 
powder surface. The location mask is then positioned 
over the tablet and the second cut piston is lowered. 
The second cut piston is designed such that it forms a 
punch cut on the outside edge of the raised edge profile 
of the lower tooling, with a diametric fit tolerance of 
no more than 25 microns . The location mask, and second 
cut piston and waste film web are then removed and the 
fully enrobed powder core is pushed through a tight 
fitting tablet shaped heated cylinder (40°C) to ensure 
the overlap seal is formed. 
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Example 2 

Same conditions as Example 1, but the following step 
replaces "Powder dosing and film 1 cutting" stage: 

Powder dosing and film 1 cutting 

A dosing assembly is then placed over the film formed 
pocket. This consists of a location mask which sits on 
location dowels in the platen, and a dosing sleeve that 
rests directly above the film formed pocket, and sits on 
the raised edge profile. The dosing sleeve exactly 
matches the dimensions of the film formed pocket. A dose 
of powder is deposited into the dosing sleeve and falls 
into the film pocket. The cut is achieved via the cut 
piston that a through the dosing sleeve and sweeps any 
residual powder down into the film pocket below. The 
level of compaction is controlled by the mass of powder 
being deposited into the dosing sleeve. The cutting 
piston cuts through the film as it interferes with the 
inside of the raised edge profile. The cut piston 
continues to engage with the raised edge for a further 
1mm, and in so doing compacts the powder further into 
the film shell. The fit tolerance between the cut piston 
and the internal dimensions of the raised edge profile 
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are such that the _ diametric clearance is no more than 25 
microns . 

The apparatus is generally of stainless steel , with the 
piston crowns made of hardened steel. The equipment was 
machined and supplied by Midland Tool and Design, 
Birmingham. 

The tablet is thus pushed down by the cut piston into 
the confines of the pocket, and comes to rest on the 
lower piston. The location mask and .dosing sleeve and 
the waste film web are then removed. 

Example 3 

Same as example 1, but the tolerance fit for the first 
cut piston is the same as that for the second cut 
piston, i.e 25 microns. 

Example 4 

Same as example 2, but the tolerance fit for the -first 
cut piston is the same as that for the second cut 
piston, i.e 25 microns. 

Further description of an apparatus and process used for 

accui-ately dosing and compacting powder is provided. The 

apparatus used in the above process consists of the 
following asisemblies: 
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A. A platen containing cavities in which the tablets 
are formed. 

B. A t he rmo forming unit. 

C. A powder dosing and compaction unit. 
Description of Platen 

The platen 22 consists of a stainless steel plate with a 
surface that contains a row of cavities 43. The cavities 
have vertical sidewalls and the same cross sectional shape 
as the tablets that are to be formed, see FIG.8A-B and 9A-B. 
There is a raised edge 44 around each cavity 48 with the 
section shown in FIG.8B and 9B . This feature for the process 
of cutting the film that is formed over the tablet in the 
second part of process. Also note the recessed surface 42 
that protects the raised edge and supports the film above 
the edge prior to first thermof orming operation. 

The base of each cavity is formed by the surface 3 2 of a 
piston 24. Each piston is a close fit (maximum diametric 
clearance of 25 micrometres) in its respective cavity and is 
held securely downwards into the bottom of the cavity by a 
compression spring 29 fitted around the stem of the piston. 
The spring force presses the end of the stem onto the 
surface of a cam which is used to control the vertical- 
position of the piston and hence the depth of the cavities. 
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Details of the piston shape are shown in FIG.7A-F. Note the 
concave recess in the front face 32 of the piston 24 and the 
scpjiare edge 34 around the recessed face" shown in FIG.7F. 

Both the pistons and the platen have small holes 36,46 
(approximately. 0.5mm diameter) in them to allow a vacuum to 
be created in and around the tablet cavities during the two 
thermof orming processes that form part of the process. The 
vacuum holes 46 in the platen are shown in FIG.8B and the 
vacuum holes 3 6 in the piston are shown in FIG.7A,B,C,D and 
F, 

Views of the complete platen and piston assembly 20 are 
shown in FIG.5A-B and FIG.6A-B. 

Description of Thermof orming Unit 

The thermof orming unit 100 consists of a flat heated 
plate 10 9 mounted in a chamber that leaves only the surface* 
of the heated plate exposed. The thermof orming unit also has 
a heater cover 103, heater 105, top block and heated plate 
109.* The chamber is connected to a vacuum source and the 
vacuum is connected to the surface of the heated plate by an 
array of small holes 108 (approximately 0.5mm diameter). 
These holes are a feature for the two thermof orming 
processes that form part of the process. They prevent air 
bubbles being trapped between the film and the plate. 
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Details of the thermof orming ixnit, including a view of the 
holes in the heated plate, are shown in FIG.17A-3. 

Description of Powder Dosing and Compaction Unit 

The powder dosing and compaction unit is a complex assembly 
of parts that is mounted above the platen 22 and is 
connected to the bulk powder supply. It has three functions: 

a. To accurately control the quantity of powder that 
is placed into each cavity. 

b. To compress the powder into the cavities. 

c. To cut the film that has been formed into the 
cavities and thus separates it from the "^waste' 
film. 

The quantity of powder is controlled by a slider mechanism 
50. The slider consists of two finger shaped plates 52, 53 
that fit together as shown in FIG ..10 to create cavities 54 
of the same width as the tablets but of adjustable length, 
the depth of engagement * of the ^two plates controls the 
length of the cavities. The assembly of these two plates is 
mounted such that it can slide horizontally in a base plate 
62 between position 'A' where the cavities are filled with 
powder and position 'B' where the powder is compressed into 
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the tablet form, see FIG. 11. The depth of engagement of the 
two plates thus controls the volume of powder that is 
transferred in this way. 

To ensure that the cavities in the finger plates completely 
fill with powder there is an agitator 72 mounted above the 
fill area within the upper housing. This consists of a shaft 
with "vanes' of the form shown in FIG.13A-B. It is important 
to note that this is not a spiral screw. When the shaft is 
rotated the vanes agitate the powder gently without 
compressing it and thus promote a consistent uniform flow of 
powder. FIG. 12 shows the agitator mounted in the 'dosing 
piston holder', 70 on the drawing. 

Compression of the powder is achieved by means of a row of 
pistons 82 that are mounted in the 'dosing piston holder' 70 
above position 'B'. FIG.ISA-C illustrate the compression 
pistons; note the concave recess 92 in the front face of the' 
piston and the square edge 94 aroxind the circumference of the 
face as shown in FIG.15C.The pistons pass through bores formed 
by the finger plates 52, .53 and the base plate 62 as shown 
in FIG.14A-B. Thus powder can be swept thorough the bores and 
pressed into the platen cavities 4 8 when the dosing and 
compaction unit 70 is mounted on top of the platen 22. The 
assembly of the dosing unit 70, 50 and platen 20 is shown in . 
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FIG.16A and a section through the complete assembly is shown in 
FIG, 163, 

The strokes of the compression pistons 8 2 are fixed to ensure a 
fixed sise for the finished tablets. The pistons enter the end 
of the platen cavities 48 in the last 0.5mm of the stroke. This 
results in a shear cut of the film around the inside edges of 
the cavities. 

Description of Thermof orming Process 

The process starts with thermof orming the film onto the platen 
22 . 

A sheet of f"ilm is placed over the platen 22 and the 
thermof orming unit 100 positioned over it. The thermof orming 
unit* is then pressed onto the film and platen. This creates a 
split vacuum chamber with the film acting as a membrane that 
separates the upper chamber (thermof orming unit) and the lower" 
chamber (platen) . 

The thearmo forming process is started by connecting a vacuum to 
the upper chamber. This pulls the film onto the heated plate, 
which is at a controlled temperature of typically 130 °C. The 
values quoted for the temperature of the heated plate, the 
film heating time and the lower chamber vacuum level are 
typical but not exclusively definitive. The optimum values 
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for these parameters are dependent on the physical 
characteristics of the film being used and thus on the film 
formulation. In general, different operating parameters will 
be required for different films. After an adjustable period of 
a few seconds vacuum is also connected to the lower chamber to 
evacuate the cavities in the platen. Then, when the vacuum 
level in the lower chamber has reached a set level (typically - 
D.6barg (SOkPa) to -O.Sbarg (-SOkPa)) and the film heating time 
has elapsed, the- upper chamber is vented to atmosphere. The 
resulting pressure difference across the film forms it into the 
cavities in the platen. The thermof orming unit is then lifted 
off the platen to complete the thermof orming process. 

Description Of the Powder Dosing Process 

After the film has been thermof ormed the dosing unit 50, 70 
is located onto the platen 22. 

The cavities 48 in the finger plates 52, 53 are slid under 
the rotary agitator 72 and held there for a few seconds. 
Powder from the bulk supply falls under the action of 
gravity and the rotary agitator to fill the cavities. The 
finger plates are then slid to position 'B* so that the 
cavities (now full of powder) are directly above the 
cavities in the platen. Finger plate 'B' is then moved 
relative to finger plate "A* so that the length of the 
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cavities in the finger plates is equal to the length of the 
cavities in the platen; this ensures that all the powder in 
the finger plate cavities can be swept but by the compaction 
pistons . 



Description of the Powder Compaction Piro 



cess 



The compaction pistons are pressed through the finger plates 
and base plate to press the powder into the platen cavities. 
Applying more force compacts the powder to form firm tablets 
within the film shells that have been formed into the platen 



cavities . 



The size of the finished tablets is fixed and independent of 
the quantity of powder transferred because the stroke length 
is fixed and the force provided to compact the powder is in 

excess of that required to achieve the full stroke. 

Description of the Film Cutting Process 

The last 0.5mm of movement of the compaction pistons makes 
them enter the top of the platen cavities. This cuts the 
film and thus severs the tablets from the sheet of film they 
have been formed from. 

The action of Che compactibn pistons entering the cavities 
in the platen is an important feature of the cutting 
process. It .creates tablets with very well defined edges and 
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overall siiape as compared to the alternative method of using 
separate compression and cut processes. 

The cutting of the second film (formed over the top of the 
top of the tablet in the second part of the process) is 
achieved in a similar way but in this case the cutting tool 
is a hollow tablet shaped tool that engages -with the outside 
edge of the raised profiles on the platen to achieve a shear 
cut . 

Draft Timing Diagram for Process 

A draft timing diagram 110 for the complete process is shown* 
FIG. 18 to help clarify the sequence of events for the 
thermof orming, dosing, compaction and cutting processes. 

In another embodiment, the powder dosing and compaction unit 
may be configured in another manner, as shown in FIG. 19A-C 
and FIG. 20A-C. FIG. 19A shows a dosator 120 with a dosator - 
powder bowl 122 and a dosator dosing head 124. The dosator 
powder bowl is shown in more detail in FIG. 19B, with an anti- 
clogging device 12 6 and a powder levelling device or doctor 
125, The dosator powder bowl rotates at a constant clockwise 
speed, and the powder is hopper feed to the dosator dosing 
head as shown in more detail in FIG. 19C. The dosator dosing 
head has dosing tubes 12 8 and a -rotary head 12 7 to rotate the 
dosator dosing head. The dosing tubes may be configured with 
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internal tamping pins (not shown) for pre -compacting the 
powder in the dosing tubes and transferring the powder from 
the tubes into the pocket . In use the dosator powder bowl 
rotates at a constant clockwise speed, and the dosator powder 
bowl is fed with powder through a hopper system. The powder 
is set to a specific height by the dosator blade', and the 
dosator head rotates over the dosing bowl. The dosator txibes 
are .charges by lowering the tube to a known depth into the 
dosator powder bowl. The internal tamping lightly pre compact 
powder into a slug, in order to avoid spillage and ease of 
handling later on in the process . The powder is retained in 
the tubes by the pre -compact ion effect but there is a vacuum 
retention facility available if required, i.e. for very fine 
fill powders. (Fill volume is varied by altering the depth 
that the tiibes are lowered into the dosator powder bowl) 
Then the dosator head rises and rotates through approximately 
180° to a position over the dosing unit 13 0 shown in FIG.2 0A-C 
and discussed in greater detail below. The dosator head is 
lowered to the top of the dosing unit cavities, and the 
lightly pre -compacted slugs are transferred using the intei"nal 
tamping pins from the dosator tubes into alternate cavities of 
the dosing unit. In this embodiment the platen has twelve 
cavities of an eleven and half millimetre pitch. Since the 
dosator cannot achieve this pitch, the dosator dosing head has 
six tubes. As a result of this, the dosing unit is charged in 
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two cycles of the dosator. After discharging the dosing unit 
the dosator head rises and rotates over the dosing powder bowl 
ready for the next cycle. 

The dosing unit 130 is shown in FIG. 20A-C, and is configured 
in this embodiment with two dosing units 130a, 130b mounted on 
a rotor head assembly 131, as shown in FIG. 2 OA. The rotor 
head is driven by a servo motor. FIG. 20B shows a dosing unit 
in more detail.- Each dosing unit has. a dosing sledge 132 with 
dosing cavities 134 for holding the powder upon discharge from 
the dosing tubes of the dosator dosing head. The dosing units 
also each house, the compaction pistons 82. A pneumatic 
cylinder 13 6 may slide sledge from a charging position to 
dosing position and vice versa. The final location in dosing 
position may be achieved by precision location pins actuated 
by pneumatic cylinders. FIG. 20C shows the dosator dosing 
head charging the dosing unit 130a in dosing position, and the 
dosing unit 13 0b preparing to dose the pocket-s 48 of the 
platen 22. The dosator powder tubes 128 charge out the powder 
into the cavities of the sledge. The rotor head 131 rotates 
the dosing units 130a, I30b. Dosing unit 13 0a assumes the 
dosing position and doses the pockets having the vacuum formed 
film. After compaction pistons are engaged and compress the 
powder in the pocket and cut the film as discussed above. 
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While this is happening, the other dosing \jinit 130b is being 
charged by the dosator ready for the next machine cycle. At 
any time one dosing unit is in the powder charging position, 
while the other dosing unit is in the process position. 

In another embodiment glue is applied prior to the application 
of the second film onto the partially enrobed slug, i.e. the 
first film and the powder slug. FIG, 21 shows an Inkjet 
assembly 140 that may be used to spray the glue into a 
pattern or logo onto the partially enrobed slug. A screen may 
be used to expose the partially enrobed slug and protect the 
platen 22. 

In another embodiment a vacuum nozzle unit 150 is applied to 
platen to disturb any waste powder in the cavities of the 
platen, as shown in FIG. 22. Air is forced through the 
nozzles into the cavities of the platen when the vacuum nozzle 
unit is oriented proximate the . cavities and the platen hood 
152 forms a seal with the platen to enable the cleaning 
process . 

In another embodiment the apparatus has a tumtau^le assembly 
16 0 for holding the platen and transferring the platen from 
one station to the next during processing. An indexing drive 
system 162 can rotate the platen through 90' for each process 
cycle. The platen may be held in the turntable by a lower 
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platen retaining assembly 164 with a seal retaining ring that 
may be secured to the turntable. The platen may be raised 
from the turntable by a cam unit 170 shown in FIG. 24 where 
rods 172 lift platen out of turritable, follower 174 makes 
contact with underside of lower pistons in platen to 
facilitate movement, pneumatic cylinder 178 raises and lowers 
lower pistons, and pneumatic cylinder 176 raises and • lowers 
platen. The platen is raised from the turntable to ensrue 
that the turntable is not exposed to the compaction pressure 
forces during processing, with this configuration, the four 
platens may be processed simultaneously in four stations. For 
example the first station may be the dosing, compaction and 
partial enrobement , the second station may be the inkjet 
application of glue to the sidewall of the partially enrobed 
slug dosage form, the third station may be the application of 
the second film enrobement of opposite side of the partially 
enrobed slug dosage form and ironing, and the fourth station 
may be platen vacuum cleaning station using air jets and vacuum 
to dislodge and suck processing dust to clean the platen. 

With this configuration station 1 procedure of dosing, 
compaction and partial enrobement begins with film indexing, 
charged dosing unit 13 0a rotates thi-ough 180° to the process 
position and turntable 160 indexes through 90° to process 
position. The platen 22 is lifted out of turntable by the 
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station 1 cam unit 170 using for example a TOX unit (TOX is a 
trademark in certain countries of Tox Pressotechnik GmbH & Co. 
KG of Germany) and lower pistons 24 are set at the appropriate 
operating height using the eccentric cam and the film lifter 
assemblies lower. The film indexes and the thermof ormer 100 
rotates through 90- to process position. The compaction 
assembly clamps the dosing unit, thermof orming unit film and 
platen together and film is thermof ormed into platen cavities. 
The compaction assembly releases and the dosing unit lifts 
using the air spring pneumatic cylinder. The thermof ormer 
returns to the home position, and the compaction assembly 
clamps the dosing unit to the platen. Precise location is. 
achieved using ..the tapered pins on the dosing unit and spring 
loaded tapered bushes on platen assembly. The dosing unit 
sledge 132 is moved to the dosing position and charges the 
cavities 134. The compaction pistons compress the powder into 
the cavity to form the tablet and subsequently cut the film in' 
one action, and the compaction assembly ' releases . The dosing ' 
unit lifts using for example air spring pneumatic cylinder. 
The film lifters assemblies lift stripping the waste file from 
the platen, the platen drops back into the turntable 
accentuating the stripping effect and lower pistons return to 
home position when the station l cam unit is lowered, ready 
for the turntable to index. Whilst this is happening the other 
dosing unit 13 0b is being charged by the dosator ready for the 
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next machine .cycle which is performed - in- two passes (6 
alternate cavities are dosed and then the remainder) due to 
the close spacing of the platen cavities 

With this configuration of inkjet 14 0 application of glue to 
sidewall of dosage form begins with the turntable 160 indexing 
through 90° to process position. The platen 22 is lifted out 
of turntable by • the station 2 cam unit by pneumatic cylinder 
136 and precise location is achieved using the tapered pins 
location on the underside of the inkjet main body and sprrng 
loaded tapered bushes on platen assembly. The lower pistons 24 
are set at the appropriate operating height using the 
eccentric cam, as a result the tablets are moved up the 
cavities to the correct level for the glue application. Fast 
outward stroke of print head assembly 140 to start position of 
inward process stroke. A constant speed inward stroke to 
applied glue pattern (logo) to tablets using the print head 
configuration. The platen drops back into the turntable and 
lower pistons return to home position when the station 2 cam 
unit is lowered. Ready for the turntable ±c index. 

In this embodiment the turntable 160 indexing through- 90° to 
process position and a transfer arm rotates through 90° to a 
position underneath the ironing tool. The platen is lifted out 
of turntable by the station 3 cam unit for example using a TOX 
unit, and lower pistons are set at the appropriate operating 
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height using the eccentric cam. The thermof ormer unit loO 
film lifter lowers to apply second film. A transfer arm 
assembly raised c-arm to mate with ironing unit using the air 
spring pneumatic cylinder and film indexes. The thermof ormer 
rotates through 90= to process position, a finger pusher 
assetnbly to push tablets pushes tablets into ironing tool. 
(The tablets can remain in the ironing tool for a period of 
time, for example 45 seconds, which is just under six cycles 
of the machine.) A top clamping assembly clamps the 
thermoforming together and transfer arm assembly lowers c-arm 
to clear with ironing unit using the air spring pneumatic 
cylinder and rotates 90° to home position. The film is 
thermof ormed over the half formed tablets and the ironing unit 
indexed is to next position the top clamping assembly releases 
and the thermoformer returns to the home position, and finger 
pusher assembly evacuates the finished tablets from ironing 
tool and empties the row of cavities ready for a new batch of' 
tablets to be ironed. The transfer arm indexes 90 » to the ' 
cutting position above the platen, and a pickoff head performs 
a pick and place operation to take the product out of the 
machine. The top assembly clamps the c-arm mating with the 
spring loaded tapered bushed of the lower platen assembly. 
Finally the cut is executed at the very end of the stroke of 
the top clamping assembly. The top clamping assembly holds the 
c-arm, stripper plate 183 assembly and platen together. The 
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stripper plate 188 is to provide a gap between the 
thentiof ormer and the partially enrobed slugs to ensure that 
the thermofomer does not cause damage to the compacted slugs 
while retaining and heating (i.e. preconditioning) the second 
film pi-ior to t he rmo forming the second film onto the partially- 
enrobed slugs. The lower pistons are reset to the maximum 
height using the eccentric cam, pulling or pushing/lifting the 
tablets from the lower platen into a silicone gasket contained 
in the c-arm. The silicone gasket 180 is shown in FIG.25A-E. 
The gasket has an array of apertures 18 2 to receive the 
compacted powder slugs or tablets. As shown in FIG. 2 SB the 
apertures are chambered or tapered (i.e. diameter of aperture 
184 tablet enters is, for example, 7.6mm diameters while the 
other "'top" side of aperture 183 is 6 . 9mm diameter). This 
configuration of the gasket also provides an ironing action on 
the tablet. The material of the gasket is a material that is 
flexible material to receive and hold the tablets. The 
material is also of a food/pharmaceutical grade (e.g. FDA 
approved) since the gasket is in contact with the tablets. 
The top clamp assembly holds the c-arm of the transfer arm 
down whilst the cut tablets are transferred from the platen 20 
into the silicon tablet gasket 180, contained in the c-arm, 
using the lower pistons of the lower platen assembly 20. A 
tablet with a 4mm sidewall 187a and a table with a 3mm'- 
sidewall 187b is shown in the tablet gasket 180 in FIG.25C. 
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The tablets, partially enrobed compacted slugs or the like may 
be transferred by the gasket during processing. FIG.25D shows 
the transfer arm lowers and second cut tool 186 cuts tablet 
out of web of second film and FIG.25E shows the lower piston 
push tablets into tablet gasket in transfer * arm . The top 
clamping assembly releases the film lifters assemblies strip 
the waste film from- the stripper plate 183 and platen, and the 
transfer arm lifts the c-arm 'to clear the film and film 
lifters, using the air spring pneumatic cylinder. The platen 
drops back into the turntable accentuating the stripping 
effect and lower pistons return to home position when the 
station 3 cam unit is lowered. The transfer arm indexes 90'' to 
the home and the drop c-arm to mid position. 

The embodiment is a platen vacuum 150 cleaning station, using 
air jets and vacuum to dislodge and suck NROBE dust 
respectively. The turntable 160 indexes through 90° to process 
position to begin. Then the platen 22 is lifted out of 
turntable by the station 4 cam unit 170 by pneumatic cylinder. 
Initially lower pistons 24 remain at home positions, and the - 
vacuum head 152 is lowered to mate with platen. The vacuuming 
process begins, and " the lower pistons are set to upper 
operating height using the pneumatic cylinder until the 
vacuuming process ends. The platen drops back into the 
turntable and lower pistons return to home position when the 
station 4 cam unit is lowered and the vacuum head is raised. 
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It will be understood that the processes and apparatus as 
described above provide advantages. It will be appreciated 
that specific embodiments of the invention are discussed for 
illustrative purposes, and various modifications may be made 
without departing from the scope of the invention as defined 
by the appended claims . 



